Abstract. The Bessel wavelet transform on χ µ and Q µ type spaces of exponential growth are investigated and their properties discussed by using the theory of the Hankel transform. Using this said theory, the integral equation of Fredholm type is defined and some examples associated with this integral equation are given.
Introduction
From Zemanian [6, 7] and Betancor -Mesa [1] , the Hankel integral transformation is defined by 
where J µ is the Bessel function of the first kind. If f ∈ L 1 (0, ∞) and h µ f ∈ L 1 (0, ∞), then inverse Hankel transform is defined by
Let f ∈ L 1 (0, ∞), ∈ L 1 (0, ∞) then Hankel convolution of f and is 
J.J.Betancor and Mesa [1] defined the space χ µ which consists of all smooth complex-valued function φ(x), x ∈ (0, ∞) satisfies the following norm
for every k, m ∈ N 0 . The semi norm for φ ∈ χ µ is given by
where
, induces on χ µ the same topology as defined by γ µ k,m k,m∈N 0 . From [1] , Q µ as the space of all complex-valued functions Φ which is like [4] and satisfy the following two conditions
is an even entire function. 2. For every k, m ∈ N 0 , the following norm is given by
The boundedness properties of Bessel functions are given below:
where H
µ denotes the Hankel function of the first kind of order µ and C is a positive constant depending on µ in (9) and (10). From [5] , we recall the Bessel wavelet transform of a function f ∈ L 2 (0, ∞) with respect to a Bessel wavelet
If ψ ∈ L 2 (0, ∞) and f ∈ L 2 (0, ∞), then using the techniques of [5] , we have
In this paper, the Bessel wavelet transform on χ µ (I) and Q µ (I) spaces are investigated and it is shown that Bessel wavelet transform 
The Bessel Wavelet Transform on the Spaces χ µ and Q µ
In this section the properties of Bessel wavelet transform on χ µ and Q µ type spaces are studied. Lemma 2.1. If ψ ∈ χ µ (I), I = (0, ∞) then we have the following estimate
where a > 0, µ > r−q− Proof. We have
Therefore, we obtain
The following estimate can be obtained from (9), Proof. Let φ ∈ χ µ (I). Then by using (12) and [1] , we have
Therefore,
Using Lemma 2.1 and putting η = k + 1, we have
is convergent for large value of m. [1, Theorem 2.1], we get Proof. Let φ ∈ Q µ . Suppose B ψ φ (z, a) = Φ(z, a) where z = b + ib , b, b ∈ I and a ∈ I.
Taking the absolute value of the above equation, we get 
For x ∈ (0, 1), using the arguments of [1, Theorem 2.1, pp.38-39], we have
where n ∈ N and n > µ + 1. Taking (15) and (16), B ψ is continuous from Q µ (I) to Q µ (I × I).
Lemma 2.4. Let ψ be a Bessel wavelet, then it can be written in the terms of Hankel transform as
where a, b are dilation and translation parameters respectively.
Proof. Using (11) and putting t a = u, we get
Theorem 2.5. If f ∈ χ µ and ψ ∈ χ µ then b
where χ µ and θ χ µ denote the dual and multiplier of χ µ respectively.
Proof. Suppose f ∈ χ µ and ϕ ∈ χ µ . Then
Using Lemma 2.4, we get
Since ψ ∈ χ µ ⇒ (h µ ψ)(at) ∈ Q µ and (bt)
Therefore t 2(n+k) (bt) −µ−n J µ+n (bt)(h µ ψ)(at) ∈ Q µ . [1, p.42] we get the following expression
This shows that (1 + a 2r )
Applications
In this section motivated from [2, p.214], we introduce the Fredholm integral equation associated with Hankel convolution on χ µ space. The Fredholm integral equation is defined by
where g(x) and u(x) are given functions and λ is a known parameter. From (3), we can write (18) as ( f # )(x) + λ f (x) = u(x). 
